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METHOD AND DEVICE FOR CUTTING HOLLOW GLASS ARTICLES BY A LASER 
BEAM _ 

This invention relates to a method and device for the iaser-beam 
5 cutting of hollow glass articles, for example the blowing cap of 
blow-moulded articles such as tumblers, in accordance with the 
pre-characterising part of the independent claims. 

In cutting methods similar to the aforesaid type, the incision is 
10 made by mechanical devices carrying grinding wheels, points or 
similar cutting members. With the known methods and devices of 
the aforesaid type, an incision of constant depth along the entire 
circumferential cutting line is not always obtained. 

15 Non-uniform incision .of the articles sometimes makes it impossible 
to cut the article by "temperature change" during the next heating 
stage, and at other times results in an extremely irregular cut. 

Hence the article must often be either rejected or undergo costly 
20 and lengthy smoothing. 

Other cutting methods and devices are also known in which a laser 
is used for cutting. For example, DE-OS-3546001 describes a 
method in which the glass region to ha cut is firstly maintained 

25 at a high temperature, slightly below v.ne so.<:tening point, after 

which this region is exposed several \.x::-es along the divisioii lin<i 
to a laser beam, while a traction force s inui lUaneous ly acts on 
i;h:;;; ;:arL of the article to b'- fen;ovfi;.i. This metiiod is relatively 
co!nplicat(3d aiid difficult to i;!;:j Icruen , inaiiiiy for tiie fact unat 

30 iha force of gr.:vity is generally usod ;;<•; 'cha traction foic>;, tin..'; 




resulting in the need to suitably position the glass to be cut. 
The cutting line is not sharp and precise, in that the glass is 
substantially cut by the effect of the laser irradiation. 

5 US 4467168 describes a method for cutting glass plates in which a 
laser is used to make an incision in the glass along the desired 
cutting line while simultaneously heating said incision region 
above the glass softening point, after which a gas jet is directed 
onto. the laser focusing region, this gas jet cooperating v^ith the 
10 laser to create a fissure in the glass. 

The aforedescribed method is claimed for cutting for example 
brittle plates, but not hollow articles. Moreover it should be 
noted that the cut in the glass is not obtained by virtue of the 

15 stresses generated in the glass but by evaporation-removal, by the 
combined action of the laser and gas jet, through the entire glass 
thickness along the incision line. The cut v/nich would be 
obtained in this manner in the case of hollow glass articles would 
not be sufficiently sharp, and v;ould require subsequent lengthy 

20 and costly machining. 

Finally, WO 94/22778 describes a method for cutting hollow glass 
articles in which the article is rotated at a velocity of about 1 
m/sec in correspondence with the cutting line and is heated with a 

25 laser such as to generate a region of stress at the required 

cutting line. In addition, a small crack is made in the article 
in correspondence with the cutting line. The article is then 
cooled along the entire circumferential cutting line. This method 
has proved extremely deficient in the case of glass of non-uniform 

30 thickness or of par ticular 'geometrical shapes, for example 

conical. In such a case, as there is not an incision line along 
the entire circumferential cutting line, the cut is often not 
sharp and satisfactory. 

35 An objeci: of tl;o prcM^enu invention is to jwrovide a ::;pec.L : ^'• :;ernjn 
and fievica fo;; cutting iic^llcv glass articles by a laser, whi.c;i 
obviates the aforesaid drawbacks and in particular, for eq;.;a :. 
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production rates compared with the known art, results in cuts of 
superior .quality which minimize or eliminate subsequent lengthy 
and costly smoothing, even in the case of articles of non-uniform 
thickness or of particular geometrical shapes such as conical, 
elliptical or polygonal. 

A further object is to provide a method and device which reduce 
the number of rejects. 

These and further objects which will be apparent to an expert of 
the art are attained by a method and device in accordance with the 
characterising part of the accompanying main claims. 

The present invention will be more apparent from the accompanying 
drawing provided by way of non-limiting example, in which: 
Fig. 1 schematically represents a device for implementing the 
method of the invention seen from above. 

The method of the invention comprises a first stage in which the 
hollow glass articles 1 are rotated (see the arrow indicated by A) 
such that those points lying on the circumferential line along 
which the cut is to be made have, for example, a velocity of about 
'1 m/sec. An incision is made on the rotating article along the 
entire circumferential cutting line, to a depth variable according 
to the thickness of the article but in any event less than 70% of 
said thickness. It should be noted that the article incision 
takes place by glass evaporation. For this purpose a laser beam 3 
is used originating from a focused CO2 laser 4 of power variable 
between 200 and 600 W and a wavelength of 10.6 micrometres. 

The rotating glass article is irradiated for a number of 
revolutions depending on its thickness, so as to obtain the 
desired incision which simultaneously heating the glass along the 
cutting line. 

It should be noted that the position of the laser and its focal 
length are chosen such that any thickness or geometrical shape 
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variations in the glass article do not influence the incision. To 
achieve this, the focal point of the beam 3 can lie behind the 
incision surface in the direction of the beam. The laser beam can' 
also be advantageously orientated such as to be as perpendicular ■ 
5 as possible to the surface of the glass article to be cut. 

Simultaneously with the laser irradiation, the glass article is 
blasted at the irradiation point with a concentrated jet of 
pressurized dry air emitted by a nozzle 5 of a conventional 
10 compressor 6. 

The air jet removes the evaporation residues from the incision 
channel created by the. laser and rapidly cools the incision line. 
In this manner, stresses are created in the article in 
15 correspondence with the incision- line, which can already result in 
fracture of the residual glass thickness along the incision line 
and hence detachment of the part to be removed, or in the case of 
blow-moulded articles such as tumblers, of the blowing cap. 

20 To ensure that the treated articles are cut along the incision 

line, concentrated heating is then applied to the incision, with 
the article rotating.- 

The articles are heated in correspondence \vith the incision line 
25 to a temperature around the critical temperature for the 

particular type of glass with which the treated article is made. 
The heating is applied for example by conventional burners 7. 

-As a further guarantee, a conventional percussion tool 8 is then 
30 used to cause final detachment of that part of the glass article - 
to be reinoved, if detachment has not already spontaneously taken 
place . 

The accornpanying iiigiire schen-a t ica 1. ly ^;howt; a device for 
35 implementing tho af oredesei: 1 ::;:d ;;;e«iiO<i. 

The device coriipriser^; a usi-al turnuablc 10, rotati:;g foi: example :.n 



the direction indicated by the arrow B, and comprising six seats 
each arranged to house a hollow glass article 1, for example a 
tumbler, and to rotationally drive it about its longitudinal axis, 
as indicated by the arrow A. 

5 

The device comprises usual instruments for controlling the article 
drive means so as to be able to vary the rotational velocity of 
said articles according to their shape and/or thickness and/or 
type of glass with which they are made, between about 0.1 and 6 
10 m/sec. 

The turntable 10 is arranged to move the articles 1 to the various 
article working stations. The articles firstly arrive at an 
incision station 11 comprising the laser 4 and the compressor 6 

15 for feeding the air jet. The compressor 6 and laser 4 are of 

usual type and are connected to conventional supports (not shown) 
enabling the angular direction of the beam and jet to be adjusted 
according to the article shape. After the incision station 11 
there is provided a heating station 12, of conventional type to 

20 the expert of the art, comprising a burner 7, for example of 

hydrogen type. Next there is a percussion station 13, also of 
conventional type to the expert of the art, comprising the 
percussion member 8 which, for example, is of the type comprising 
a movable arm 14 which can be brought into contact with that part 

25 of the glass article to be removed, and in particular with the 
blowing cap in the case of tumblers. 

After the station 13 there are provided further usual stations 
(not-&hown) for finishing the cut edge. 



30 



It has been shown experimentally that with the metiiod of the 
invention, extremely f^iiarp and precise cuts can be obtained, 
requiring lii:::iGi subscqiiont rounding of the cut edge, the 
percentai^e of discards for cuts incorrectly iT^ade being extremely 
:jma;.l, :-:i:d c.- : v^i i. ni y i.<-ss than thau of known methods. 



Finally 



Id bo noted that the aioredescribed embodiments of 



6 



the method and device are provided by way of non-limiting example, 
numerous modifications being possible all falling within the same 
inventive concept, for example instead of the cooling air jet for 
the incision line, a jet of another cooling fluid, for example a 
5 gas or atomized water, could be used. 

A Brief Description of Reference Number: 
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Claims : 

1. A method for cutting hollow glass articles by laser, 
comprising a first stage in which an incision is made along the 

5 circumferential cutting line in the articles, which are rotating 
about their axis, characterised in that the incision is made by a 
focused laser beam, the article, simultaneously with the incision, 
being blasted in correspondence with the irradiated point by a 
pressurized jet of a fluid for cooling and cleaning the incision 
10 channel. 

2. A method as claimed in claim 1, characterised in that the 
article to be treated is rotated about its axis such that points 
on the incision line have a velocity of between 0.1 and 6 m/sec. 

15 

3. A method as claimed in claim 2, characterised in that 
points on the incision line have a velocity of at least 1 m/sec. 

4. A method as claimed in claim 1, characterised in that the 
20 incision has a depth less than 70% of the glass thickness. 

5. A method as claimed in claim 1, characterised by 
comprising a second stage, following the first, in which the 
article is heated in correspondence at least with the incision 

25 line to a temperature close to the critical temperature of the 

glass, and, following the second, a third stage in which that part 
of the article to be removed is struck so as to separate said part 
from the article if this has not already happened in a preceding 
stage. 

30 

6. A method as cir^imed in claim 1, characterised in that the 
laser beam focal point lies bfihind the incision surrace. 

7. A method as cUiined in cl.airn 1, characterised in tiiat the 
35 laser beam is orien;:alad inib:; Lantla L ly perpend icii la r l:o the 

incision surface. 
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8. A method as claimed in claim 1, characterised by being 
used for removing the blowing cap of blow-moulded articles. 

9. A device for cutting hollow glass articles, comprising 
means for rotating the articles about their axis and a member for 
making an incision in the article in correspondence with a 
circumferential cutting line, characterised in that the incision 
member (4) is a laser and makes the incision along the entire 
circumferential line, a member (6) being provided for cooling and 
cleaning the incision channel. 

10. A device as claimed in claim 9, characterised in that the 
cooling and cleaning member comprises means (6) for emitting a 
pressurized cooling fluid. ' 

11. A device as claimed in claim 9, characterised by 
comprising a rotary turntable (10) arranged to transfer the 
articles from one working station to the next, there being 
provided -at least one incision station comprising a laser (4) and 
a member (6) for cooling and cleaning the incision channel. 

12. A device as claimed in claim 9, characterised by - 
comprising means for the angular adjustment of the incision member 
(6) to enable the laser beam to be at least directed substantially 
perpendicular to the surface in which the incision is to be made. 

13. A device as claimed in claim 9, characterised by 
.comprising, downstream of the incision member, means (7) for 
heating at leas^t-^that part of the article in correspondence with 
the incision line, said neans being followed by percussion mean^; - 
(8) for striking a part of the article to be removed. 

A device as clai:ned in claim 9, cha racter i sad by 
5^ing niean^f; for adjusting the rotational velocity o\: ::ne 
about i tfj axis . 
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Abstract: 

METHOD AND DEVICE FOR CUTTING HOLLOW GLASS ARTICLES BY A LASER 
BEAM 

5 ' 

A method and device for cutting hollov>^ glass articles by laser, 
comprising a first stage in which an incision is made along the 
circumferential cutting line in the articles, which are rotating 
about their axis. The article is rotated about its axis. The 
10 incision is made by a focused laser beam. The article, 

simultaneously with the incision, is blasted in correspondence 
with the irradiated point by a pressurized jet of a fluid for 
cooling and cleaning the incision channel. 
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